Japanese Publication number : 2001-001610 



* NOTICES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2 **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The printer which forms a picture by breathing out an ink drop 
from the nozzle train prepared in the nozzle unit characterized by providing 
the following, and forming an ink dot on print media The set head which has 
arranged each aforementioned nozzle unit so that it may consist of two or 
more aforementioned nozzle units and may overlap in the direction in which 
at least one nozzle in the edge of each nozzle unit and the nozzle of the edge 
of other nozzle units intersect the aforementioned nozzle train A 
horizontal-scanning means to move the aforementioned set head to the 
direction slack main scanning direction which intersects a nozzle train A 
vertical-scanning means to move the aforementioned set head in the 
direction of direction slack vertical scanning which intersects the 
aforementioned main scanning direction Raster means forming which the 
ink dot of each nozzle unit is made intermingled, and forms the 
aforementioned raster in the duplication portion of the aforementioned 
nozzle unit in which the nozzle has been arranged by overlapping while 
breathing out an ink drop from each nozzle and forming the train slack 
raster of an ink dot during horizontal scanning of the aforementioned set 
head 

[Claim 2] It is the printer which is a means to be a printer according to claim 

1, and for the aforementioned raster means forming to choose by turns the 
nozzle unit which forms this dot in the duplication portion of the 
aforementioned nozzle unit, and to form the aforementioned raster. 
[Claim 3] It is the printer which is a means to be a printer according to claim 

2, for the aforementioned raster means forming to make increase the 
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selection rate of this nozzle unit, so that the distance from the pixel which is 
going to form a dot in the duplication portion of the aforementioned nozzle 
unit to the edge of a nozzle unit becomes large, and to form the 
aforementioned raster. 

[Claim 4] It is the printing method which forms a picture by breathing out an 
ink drop from the nozzle train prepared in the nozzle unit, and forming an 
ink dot on print media. So that it may overlap in the direction in which at 
least one nozzle in the edge of each aforementioned nozzle unit and the 
nozzle of the edge of other nozzle units intersect the aforementioned nozzle 
train Drive the set head by which two or more aforementioned nozzle units 
have been arranged, and while making it move in the direction slack main 
scanning direction which intersects a nozzle train, and the direction of 
direction slack vertical scanning which intersects this main scanning 
direction, the aforementioned set head While breathing out an ink drop from 
each nozzle and forming the train slack raster of an ink dot during horizontal 
scanning of the aforementioned set head, in the duplication portion of the 
aforementioned nozzle unit in which the nozzle has been arranged by 
overlapping The printing method which the ink dot of each nozzle unit is 
made intermingled, forms the aforementioned raster, and prints the 
aforementioned picture. 

[Claim 5] The program which realizes the printing method which forms a 
picture by breathing out an ink drop from the nozzle train prepared in the 
nozzle unit, and forming an ink dot on print media So that it may be the 
record medium recorded possible [ reading ] by computer and may overlap in 
the direction in which at least one nozzle in the edge of each aforementioned 
nozzle unit and the nozzle of the edge of other nozzle units intersect the 
aforementioned nozzle train The direction slack main scanning direction 
which intersects a nozzle train in the set head by which two or more 
aforementioned nozzle units have been arranged, While breathing out an ink 
drop from each nozzle and forming the train slack raster of an ink dot during 
the function moved in the direction of direction slack vertical scanning which 
intersects this main scanning direction, and horizontal scanning of the 
aforementioned set head The record medium which recorded the function 
which the ink dot of each nozzle unit is made intermingled, and forms the 
aforementioned raster in the dupUcation portion of the aforementioned 
nozzle unit in which the nozzle has been arranged by overlapping. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention constitutes a 
set head, combining the nozzle unit which carries out the regurgitation of the 
ink drop two or more, and relates to the technology which prints a picture 
using this set head. 
[0002] 

[Description of the Prior Art] Two or more nozzles are prepared in a head, 
and the printer which prints a picture is widely used as an output unit of 
various picture devices by breathing out an ink drop from each nozzle and 
forming an ink dot on print media. In this printer, the picture is printed as 
follows, repeating horizontal scanning and vertical scanning of a head. That 
is, forming an ink dot, horizontal scanning of the head is made to carry out in 
the direction which intersects a nozzle train, the train (the following, raster) 
of an ink dot is formed two or more, and after making vertical scanning of the 
head carry out in the direction of a raster, and the crossing direction 
subsequently, two or more rasters are formed in a new position by 
performing horizontal scanning again. In this way, printing of a picture will 
be ended, if horizontal scanning and vertical scanning of a head are repeated 
and it finishes forming a raster in all the positions on print media. 
[0003] In this printer, in order to aim at improvement in a print speed, it is 
effective to increase the number of nozzles of a head and to make the number 
of the raster formed by one horizontal scanning increase. Since a form also 
increases the number of rasters which should form only a part to oban-ize in 
printing in the so-called oban forms, such as A3 form or AO form, especially, 
the effect by enlarging a head and increasing the number of nozzles is 
considered to be a large thing. 

[0004] If a large-sized head will be constituted instead of manufacturing a 
new head when attaining enlargement of such a head, combining the head 
currently used conventionally two or more, it will be thought that it is 
convenient. That is, the nozzle unit which are the most important parts firom 
the function of a head of carrying out the regurgitation of the ink drop uses 
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what is used for the conventional head, and a large sized head with many 
nozzles consists of arranging two or more these. According to this method, it 
is possible to constitute a desired head for example, combining more nozzle 
units, when the head of the number of many nozzles is further needed. 
Moreover, since it can manufacture by the manufacturing technology of the 
head of a conventional type, the nozzle unit itself can be easily manufactured 
compared with the case where a big nozzle unit is manufactured. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when carrying out 
large- sized head composition combining two or more nozzle units and 
printing a picture using this large -sized head, for every nozzle unit, a 
difference is in an ink regurgitation property and there are small but a 
possibility that the difference among few properties between nozzle units 
may cause aggravation of printing quality of image. Moreover, in case a 
nozzle unit is attached, when the error of a position with a group arises, 
there is a possibility that the position of all the dots formed in the unit may 
cause aggravation of printing quality of image in the portion equivalent to 
the knot of a nozzle unit by the difference in such an attachment error for 
every unit since only a constant rate shifts uniformly. 

[0006] This invention constitutes a large -sized head combining two or more 
nozzle units, and when printing a picture with the starting large-sized head, 
it aims at offering the technology of avoiding printing quaUty of image 
deteriorating in the portion equivalent to the knot of a nozzle unit. 
[0007] 

[A The means for solving a technical problem, and its operation and effect] 
The next composition was used for the printer of this invention in order to 
solve a part of above-mentioned technical problem [ at least ]. Namely, an 
ink drop is breathed out from the nozzle train prepared in the nozzle unit. It 
is the printer which forms a picture by forming an ink dot on print media. So 
that it may consist of two or more aforementioned nozzle units and may 
overlap in the direction in which at least one nozzle in the edge of each nozzle 
unit and the nozzle of the edge of other nozzle units intersect the 
aforementioned nozzle train The set head which has arranged each 
aforementioned nozzle unit, and a horizontal-scanning means to move the 
aforementioned set head to the direction slack main scanning direction 
which intersects a nozzle train. While breathing out an ink drop from each 
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nozzle and forming the train slack raster of an ink dot during a 
vertical-scanning means to move the aforementioned set head in the 
direction of direction slack vertical scanning which intersects the 
aforementioned main scanning direction, and horizontal scanning of the 
aforementioned set head Let it be a summaiy to have the raster means 
forming which the ink dot of each nozzle unit is made intermingled, and 
forms the aforementioned raster in the duplication portion of the 
aforementioned nozzle unit in which the nozzle has been arranged by 
overlapping. 

[0008] Moreover, the printing method of this invention corresponding to the 
above-mentioned printer It is the printing method which forms a picture by 
breathing out an ink drop from the nozzle train prepared in the nozzle unit, 
and forming an ink dot on print media. So that it may overlap in the 
direction in which at least one nozzle in the edge of each aforementioned 
nozzle unit and the nozzle of the edge of other nozzle units intersect the 
aforementioned nozzle train Drive the set head by which two or more 
aforementioned nozzle units have been arranged, and while making it move 
in the direction slack main scanning direction which intersects a nozzle train, 
and the direction of direction slack vertical scanning which intersects this 
main scanning direction, the aforementioned set head While breathing out 
an ink drop from each nozzle and forming the train slack raster of an ink dot 
during horizontal scanning of the aforementioned set head, in the 
duplication portion of the aforementioned nozzle unit in which the nozzle has 
been arranged by overlapping Let it be a summary to make the ink dot of 
each nozzle unit intermingled, to form the aforementioned raster, and to 
print the aforementioned picture. 

[0009] In case a raster is formed in this printer and the printing method, in 
the portion arranged by overlapping, a nozzle unit makes the ink dot of the 
overlapping nozzle unit intermingled, and forms a raster. Therefore, since 
the knot portion of a nozzle unit stops being conspicuous even if the ink 
regurgitation property is slightly different between the nozzle units attached 
by adjoining each other or there is an error in the case of nozzle unit 
attachment, aggravation of printing quaUty of image is avoidable. 
[0010] A nozzle unit chooses by turns the nozzle unit which forms an ink dot, 
and you may make it form a raster in the portion arranged by overlapping in 
this printer. 
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[00 11] If a duplicate nozzle unit is chosen by turns and a raster is formed in 
the portion which the nozzle unit overlaps, in this duplication, the property 
of each nozzle unit will appear at same rate. Therefore, a boundary line with 
the field printed in which nozzle unit also stops being able to be conspicuous 
easily, and the duplication portion printed by doing in this way can avoid 
aggravation of printing quality of image. Moreover, according to the method 
of starting, the processing for being intermingled and forming the dot of each 
nozzle unit in the duplication portion of a nozzle unit, is reaUzable by the 
simple method. 

[0012] Moreover, in this printer, you may form a dot as follows in the portion 
which the nozzle unit overlaps. That is, the distance from the pixel position 
which is going to form an ink dot to the edge of a nozzle unit is investigated, 
and a nozzle unit with a larger distance to an edge carries out that it is easy 
to be chosen. 

[0013] Thus, if an ink dot is formed in the selected nozzle unit, in the knot 
portion of a nozzle unit, it will change from the dot formed in a certain nozzle 
unit smoothly to the dot of other nozzle units, and a knot will not be 
conspicuous. That is, when forming the raster of the knot portion of two 
nozzle units A and B, the raster by the side of the nozzle unit A is mainly 
formed by the dot of Unit A, and the raster by the side of the nozzle unit B is 
mainly formed by the dot of Unit B. Therefore, if a nozzle unit is chosen in 
this way and a dot is formed, it becomes impossible for the knot portion of a 
nozzle unit to be conspicuous, and aggravation of printing quality of image 
can be avoided. 

[0014] Moreover, this invention is realizable also by forming a dot so that the 
dot of a duplicate nozzle unit may be intermingled in the duplication portion 
of a nozzle unit in the system equipped with the printer equipped with the 
set head which arranged and constituted two or more nozzle units, and the 
computer which controls this printer. Therefore, this invention also contains 
the mode as a record medium which recorded the program which realizes the 
method of starting possible [ a readout ] by computer. Namely, the record 
medium of this invention breathes out an ink drop from the nozzle train 
prepared in the nozzle unit. The program which realizes the printing method 
which forms a picture by forming an ink dot on print media So that it may be 
the record medium recorded possible [ reading ] by computer and may 
overlap in the direction in which at least one nozzle in the edge of each 
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aforementioned nozzle unit and the nozzle of the edge of other nozzle units 
intersect the aforementioned nozzle train The direction slack main scanning 
direction which intersects a nozzle train in the set head by which two or 
more aforementioned nozzle units have been arranged, While breathing out 
an ink drop &om each nozzle and forming the train slack raster of an ink dot 
. during the function moved in the direction of direction slack vertical 
scanning which intersects this main scanning direction, and horizontal 
scanning of the aforementioned set head Let it be a summary to have 
recorded the program which realizes the function which the ink dot of each 
nozzle unit is made intermingled, and forms the aforementioned raster in 
the duplication portion of the aforementioned nozzle unit in which the nozzle 
has been arranged by overlapping. 

[0015] In case an ink dot is formed a computer reading the program which 
realizes this function and performing horizontal scanning and vertical 
scanning of a set head, in the portion which the nozzle unit overlapped, it can 
avoid that the knot portion of a nozzle unit is conspicuous and printing 
quaUty of image deteriorates by making it form so that the dot of each nozzle 
unit may be intermingled. 
[0016] 

[Embodiments of the Invention] A. Explain the gestalt of operation of the 
composition this invention of equipment based on an example. Drawing 1 is 
explanatory drawing showing the composition of the printer as an example 
in this invention. The color printer 20 is connected to the computer 80, and 
this printer functions as a printer as a whole by loading a predetermined 
program to a computer 80 and performing so that it may illustrate. The color 
manuscript which it is going to print is incorporated using the color scanner 
21 connected to the computer 80, or the picture created by various kinds of 
application programs 91 in a computer 80 top is used. The data ORG of these 
pictures are changed into the image data which a color printer 20 can print, 
and are outputted to a color printer 20 as image data FNL by CPU81 in a 
computer 80. As a result of a color printer's 20 forming the ink dot of each 
color on print media according to this image data FNL, the color picture 
corresponding to a color manuscript will be printed on a print sheet. 
[0017] The computer 80 consists of CPU81 which performs various kinds of 
data processing, RAM83 which memorizes data temporarily, ROM82 which 
memorizes various kinds of programs, and hard disk 26 grade. Moreover, if 
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SI088 is connected to a dial-up line PNT via a modem 24, it will become 
possible from the server simian virus on an external network to download 
required data and a required program to a hard disk 26. 
[0018] A color printer 20 is a printer which can print a color picture, and is 
using the ink jet printer which prints a color picture in this example by 
forming the dot of a total of four colors of cyanogen Magenta yellow black on 
a print sheet. Although the method using piezo-electric element PE is used 
for the ink regurgitation method of the ink jet printer used by this example 
so that it may mention later, it is good also as a thing using the printer 
equipped with the nozzle unit which carries out the regurgitation of the ink 
with other methods. For example, it is good also as what applies ink to the 
printer of the method which carries out the regurgitation with the bubble 
(bubble) which energizes at the heater arranged to the ink path, and is 
generated in an ink path. 

[0019] Drawing 2 is the block diagram showing the composition of the 
software of this printer notionally. In a computer 80, all the application 
programs 91 operate under an operating system. The image data which the 
video driver 90 and the printer driver 92 are included in the operating 
system, and is outputted to it from each application program 91 is outputted 
to a color printer 20 through these drivers. 

[0020] If an application program 91 emits a printing instruction, the printer 
driver 92 of a computer 80 will receive image data from an application 
program 91, will perform a predetermined image processing, and will change 
it into the image data which a printer can print. As notionally shown in 
drawing 2 , the image processing of the resolution conversion module 93, the 
color conversion module 94, the halftone module 95, and the raster 
conversion module 96 which a printer driver 92 performs is large, and 
consists of four modules. Although the content of the image processing 
performed by each module is mentioned later, after the image data which the 
printer driver 92 received is changed by these modules, it is outputted to a 
color printer 20 as final image data FNL. In addition, although it is only 
playing the role which forms a dot according to image data FNL and the color 
printer 20 of this example is not performing the image processing, of course, 
it may perform a part of image transformation by the color printer 20. 
[0021] The outlinie composition of the color printer 20 of this example is 
shown in drawing 3 . This color printer 20 consists of the mechanism in 
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which drive the nozzle unit 51 for every color carried in carriage 40, or 54, 
and the regurgitation of ink and dot formation are performed, a mechanism 
in which this carriage 40 is made to reciprocate to the shaft orientations of a 
platen 36 by the carriage motor 30, a mechanism in which a print sheet P is 
conveyed by the ejection motor 35, and a control circuit 60 so that it may 
illustrate. 

[0022] It consists of two or more nozzle units, the nozzle prepared in each 
nozzle unit gathers, and the set head 51 for every color or 54 forms the set 
head of one body. About the composition of a set head, it mentions later. 
[0023] The mechanism in which the shaft orientations of a platen 36 are 
made to reciprocate consists of position detection sensor 34 grades which 
detect the sliding shaft 33 held possible [ sliding of the carriage 40 with 
which carriage 40 was constructed in parallel with the shaft of a platen 36 ], 
the pulley 32 which stretches the endless driving belt 31 between the 
carriage motors 30, and the home position of carriage 40. 
[0024] The mechanism in which a print sheet P is conveyed consists of the 
platen 36, an ejection motor 35 made to rotate a platen 36, a feed auxiliary 
roller which is not illustrated, and a gear train (illustration ellipsis) which 
tells rotation of the ejection motor 35 to a platen 36 and a feed auxiUary 
roller. A print sheet P is set so that it may be put between a platen 36 and a 
feed auxiUary roller, and only the specified quantity is sent according to 
angle of rotation of a platen 36. 

[0025] The RAM63 grade which memorizes temporarily the drive buffer 67 
which supplies the on"off signal of a dot to the peripheral-device I/O section 
(PIO) 65 which exchanges data with the PC interface 64, the ejection motor 
35, and carriage motor 30 grade which exchange data with a computer 80, 
the set head 51, or 54, CPU61 which controls these, and data is prepared in 
the interior of a control circuit 60. Moreover, in the control circuit 60, VCO 70 
which outputs a drive wave, and the distribution output machine 69 which 
distributes the output of VCO 70 to predetermined timing the set head 51 or 
54 are also formed. 

[0026] Outputting a trigger signal to VCO 70, outputting a driving signal to 
the carriage motor 30, and taking a synchronization to this, CPU61 reads the 
on-off signal of the dot currently stored in RAM63, and outputs it to the drive 
buffer 67. In this way, the regurgitation of the ink drop is carried out from 
each nozzle prepared in the nozzle unit under control of CPU61, performing 
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horizontal scanning of carriage 40. Moreover, CPU61 is also controlling the 
movement of the ejection motor 35 synchronizing with the movement of 
carriage. In this way, an ink dot is formed in the suitable position on a print 
sheet. 

[0027] the ink cartridge 42 which contains black (K) ink on carriage 40, and 
(Cyanogen C) (Magenta M) yellow - it is equipped with the ink cartridge 43 
which contains the ink of a total of three colors of (Y) Of course, receipt etc. 
may make K ink and multicolor ink the same ink cartridge. Moreover, you 
may contain multicolor ink to a respectively different cartridge. Receipt 
being possible, then an ink cartridge can be compactly constituted for two or 
more ink in one cartridge. If carriage 40 is equipped with ink cartridges 42 
and 43, each ink in a cartridge will be supplied to the set head 51 for every 
color, or 54 through the introductory pipe which is not illustrated. The ink 
supplied to each set head is breathed out by the method explained below, and 
forms a dot on a print sheet. 

[0028] Drawing 4 (a) is explanatory drawing having shown the internal 
structure of the nozzle unit which constitutes a set head. 320 nozzles Nz are 
formed in each nozzle unit which constitutes the set head 51 of each color, or 
54, and piezo-electric element PE is prepared on the ink path 50 and its path 
at each nozzle. Piezo-electric element PE is an element which the crystal 
structure is distorted by impression of voltage and changes 
electric-mechanical energy at very high speed as everyone knows. 
Piezo-electric element PE elongates only the impression time of voltage, and 
makes the unilateral wall of the ink path 50 transform in this example, by 
carrying out the seal of approval of the voltage of predetermined-time width 
of face to inter-electrode [ which was prepared in the ends of piezo-electric 
element PE ], as shown in drawing 4 (b). Consequently, it expands and 
contracts according to extension of piezo-electric element PE, and the ink 
equivalent to a part for this contraction serves as Particle Ip, and the volume 
of the ink path 50 is breathed out at high speed from Nozzle Nz. By sinking 
into the print sheet P with which the platen 36 was equipped with this ink Ip, 
a dot is formed on a print sheet P. In addition, it is also possible to control the 
size of the ink drop which carries out the regurgitation by controlling the 
voltage waveform which carries out a seal of approval to piezo-electric 
element PE. If the size of the ink drop which carries out the regurgitation is 
controlled, it is possible to control the size of the ink dot formed in a print 
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sheet. 

[0029] Drawing 5 is explanatory drawing showing signs that the set head of 
each color is constituted from two or more nozzle units. The set head of each 
color consists of four nozzle units, and each nozzle unit is arranged so that 
the nozzle of the predetermined number in an edge may overlap other 
nozzles and main scanning direction of an edge of a nozzle unit so that it may 
illustrate. 320 nozzles [ 160 ] are alternately prepared at a time in each 
nozzle unit in two trains. Thus, each constituted color set head functions just 
like one big head in the whole, and forms an ink dot on print media. In 
addition, although it is not necessary to necessarily arrange each nozzle 
alternately, if it arranges alternately, there is an advantage which can make 
the value of the nozzle pitch k small. 

[0030] As shown in drawing 5 , as for the set head 51 of each color, or 54, the 
position has shifted in the conveyance direction of carriage 40. Moreover, 
also about the nozzle for every color set head, since it arranges alternately, 
the position has shifted in the conveyance direction of carriage 40. Conveying 
carriage 40, the control circuit 60 of a color printer 20 drives each PE 
element to suitable timing in consideration of the difference among these 
nozzle locations, and is breathing out the ink drop. 

[0031] The color printer 20 which has the above hardware composition moves 
a print sheet P in the direction of vertical scanning by driving the carriage 
motor 30 by moving the set head 51 of each color, or 54 to main scanning 
direction to a print sheet P, and driving the ejection motor 35, The color 
printer 20 is printing the color picture on a print sheet under control of a 
control circuit 60 by driving a nozzle to suitable timing and carrying out the 
regurgitation of the ink drop, repeating horizontal scanning and vertical 
scanning of carriage 40. 

[0032] B. the outline of an image processing - as mentioned above, although 
a color printer 20 has the function which prints a color picture in response to 
supply of image data FNL, a computer 80 performs a predetermined image 
processing at a color picture, and the image data FNL supplied to a color 
printer 20 generates it Drawing 6 is the flow chart which showed the outline 
of processing in which a computer 80 outputted image data FNL to a color 
printer 20, and printed a picture. This processing is realized within the 
printer driver 92 of a computer 80 using each function of CPU81. Hereafter, 
the outline of an image processing is explained according to this drawing. 
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[0033] If an image processing is started as shown in drawing 6 , CPU81 will 
input image data first (Step SlOO). This image data is data supplied firom an 
application program 91, as drawing 2 explained, and it is data which 
constitute a picture and which have 256 gradation of the value of 0-255 about 
the color of each R-G-B for every pixel. 

[0034] If image data is received, CPU81 will perform predetermined image 
processings, such as resolution conversion, color conversion, and 
multiple -value "ized processing, and will change them into the image data 
FNL which a color printer 20 can print (Step S102). That is, the resolution of 
an input picture is changed into the printing resolution of a color printer 20 
(resolution conversion), expression by the additive mixture of colors using 
R-G-B is changed into expression by the sub tractive color mixture using 
C-M-Y-K (color conversion), and the image data which has 256 gradation is 
changed into the transcription by the existence of a dot (multiple -value -ized 
processing). 

[0035] In this way, after ending an image processing, finally CPU81 starts 
raster classification processing (Step SI 04). The image data after an image 
processing is changed into expression by the existence of a dot, and each dot 
is formed by the raster unit, carrying out horizontal scanning of the set head. 
Raster classification processing is processing which classifies in which nozzle 
unit it forms during what time horizontal scanning according to the raster 
unit about each of the raster which constitutes image data. The raster 
formed in the duplication portion of a nozzle unit by raster classification 
processing is sorted out, and the raster sorted out is controlling formation of 
a dot by the color printer 20 of this example so that the dot of the overlapping 
nozzle unit is intermingled. For this reason, aggravation of printing quality 
of image can be prevented, without the knot portion of a nozzle unit being 
conspicuous, when a picture is printed, even if the ink regurgitation 
properties of an adjacent nozzle unit differed. The back explains the dot 
formation in the knot portion of a nozzle unit in full detail. 
[0036] In this way, an end of raster classification processing outputs image 
data to each head of a color printer 20 as image data FNL which a printer 
can print (Step S106). According to this image data FNL, a picture is printed 
on a print sheet because a color printer 20 forms a dot. 
[0037] C. Dot formation drawing 7 (a) in the knot portion of a nozzle unit is 
explanatory drawing which expressed the set head tj^ically. Although 
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drawing 5 also touched, the set head consists of four nozzle units A and D, 
and 320 nozzles are prepared in each nozzle unit. The amount of [ in an 
edge ] ten nozzles overlap main scanning direction mutually, and the 
adjacent nozzle unit is arranged. Since the nozzles which overlap among 320 
nozzles of the nozzle unit A are only ten nozzles when the regurgitation of 
the ink drop is carried out, carrying out horizontal scanning of such a set 
head, in a nozzle unit A independent portion, the raster of 310 duties is 
formed and the raster of ten duties is formed in a duplication portion with 
the nozzle units A and B. About the nozzle unit B, since Units A and C are 
overlapped at both ends, the raster of 300 duties is formed in a nozzle unit B 
independent portion. Similarly, the raster of 300 duties is formed in a nozzle 
unit C independent portion, the raster of 310 duties is formed in a nozzle 
unit D independent portion, and the raster often duties is formed in each 
duplication portion. When horizontal scanning of the set head is carried out, 
the number of the raster formed in four nozzle units A and D and mutual 
physical relationship are typically shown in drawing 7 (a). The number in 
drawing shows the number of the raster formed in a corresponding portion. 
Since four nozzle units which have 320 nozzles respectively are arranged as 
mentioned above and formed, a set head functions as a large-sized head 
equipped with 1250 nozzles. 

[0038] Drawing 7 (b) is explanatory drawing which expressed notionally 
signs that the raster was formed one after another, carrying out vertical 
scanning of the set head. The position of the set head of the after before 
performing vertical scanning in the left-hand side of drawing 7 (b) is shown, 
hatching of a slash is performed to the right-hand side of each set head, and 
the raster group formed at the time of horizontal scanning is typically 
displayed on it. 

[0039] The field in which the nozzle units A and D form a raster 
independently, respectively whenever it carries out horizontal scanning of 
the set head, and the field which two nozzle units overlap and forms a raster 
among these fields appear. The field displayed as "Al" all over drawing is a 
field in which a raster is formed of the nozzle unit A by the 1st horizontal 
scanning, and the field displayed as "Bl" is a field in which a raster is formed 
of the nozzle unit B by the 1st horizontal scanning. Moreover, it is shown 
that the field displayed as "ABl" is a field in which a raster is formed using 
two nozzle units A and B by the 1st horizontal scanning. 
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[0040] Moreover, the knot portion of the field formed in the nozzle unit D at 
the time of the 1st horizontal scanning and the field formed in the nozzle 
unit A at the time of the 2nd horizontal scanning is conspicuous, and a raster 
is formed using the nozzle unit D and the nozzle unit A also in this portion so 
that printing quality of image may not be worsened. That is, although a set 
head fiinctions as a large-sized head equipped with 1250 nozzles as drawing 
7 (a) showed, the raster at the time of the 1st horizontal scanning and the 
raster at the time of the 2nd horizontal scanning make the amount of 
vertical scanning per time raster 1240 duty so that only raster 10 duty may 
overlap. It is shown that the field currently displayed as "DA2" all over 
drawing is a field in which a raster is formed using two nozzle units, the 
nozzle unit A at the time of the 2nd horizontal scanning and the nozzle unit 
D at the time of the 1st horizontal scanning. 

[0041] The color printer 20 of this example forms the raster one after another, 
while a set head is carried out in this way and carries out vertical scanning 
every 1240 rasters. Consequently, as shown in drawing 7 (b), the field in 
which the nozzle units A, B, C, and D form a raster independently, 
respectively, and the field which forms a raster using two nozzle units among 
these fields will repeat raster 1240 duty as a period exactly, and will be 
formed. Therefore, in order to print a picture, you have to supply the image 
data changed into expression by the existence of a dot by the image 
processing (Step S102) of drawing 6 to each nozzle unit to suitable timing, 
doubling with horizontal scanning of a set head. Then, in raster classification 
processing (Step S104) of drawing 6 , it has judged as follows which nozzle 
unit should be supplied to the timing of what time horizontal scanning about 
each of the rasters which constitute the image data after an image 
processing. 

[0042] (l) Raster classification processing ' drawing 8 is a flow chart which 
shows the flow of the raster classification processing performed by the color 
printer 20 of this example. Moreover, signs that the picture is formed on the 
print sheet are expressed notionally , carrying out horizontal scanning of the 
set head to drawing 9 . The field enclosed with the dashed line of drawing 9 
is a field in which the raster is formed of the set head. As mentioned above, 
the set head consists of four nozzle units, and whenever it carries out 
horizontal scanning once, it forms 1240 rasters. Hereafter, the raster 
classification processing performed by the color printer 20 of this example is 
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explained, referring to drawing 8 and drawing 9 . 

[0043] A start of raster classification processing acquires the raster number 
LN of the raster (view raster) first made into the object of judgment (Step 
S200). In the raster number LN, it is the number which shows the position of 
the raster in the inside of the printing range, and is the value which shows in 
what position the raster is &om the upper limit of a printing field as shown 
in drawing 9 . 

[0044] Subsequently, a view raster is formed by what time horizontal 
scanning, or the horizontal- scanning stage MN of a view raster is computed 
(Step S202). Since a set head forms 1240 rasters for every one horizontal 
scanning as shown in drawing 9 , it can ask for the horizontal- scanning stage 
MN of a view raster by the following formula. 
MN=int +1 (LN/1240) ... (l) 

Here, int (A) is a operator which outputs the integral part of A. For example, 
if raster number LN=310 of a view raster, since (l) formula will be set to 
MN=int(310/1240)+l=0-l-l=l, it turns out that the raster of the raster 
number 310 is a raster formed by the 1st horizontal scanning. 
[0045] In this way, if the horizontal-scanning stage MN is computed, next, 
the nozzle unit which forms a view raster will be judged. A head offset HOF 
is computed as preparation for that (Step S204). A head offset HOF is 
computed using the following formula. 
HOF=LN-1240x (MN-l) ... (2) 

In a head offset HOF, as shown in an upper formula, it is the value which 
shows whether a view raster is formed as a raster of what position from the 
topmost part of a set head. In the example shown in drawing 9 , since the 
view raster is formed by the 4th horizontal scanning, it will be formed as a 
raster of eye watch (LN- 1240x3) from (2) formulas. 

[0046] If a head offset HOF can be found, the nozzle unit number NZU which 
forms a view raster based on this will be computed (Step S206). As shown in 
drawing 9 , the number of 1 or 4 is given to four nozzle units which constitute 
a set head in order, and this number is a nozzle unit number. The nozzle unit 
number NZU is computed using the following formula. 
NZU=int +1 (HOF/310) ... (3) 

That is, since the set head consists of a nozzle unit number 1 or four nozzle 
units of 4, it can divide into four equally the raster of 1240 duties which a set 
head forms by one horizontal scanning, and can consider the raster of 310 
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duties of each field that each nozzle unit forms. Of course, what is necessary 
is just to make back shell correction about this, although a nozzle unit 
cannot be chosen only fi-om a head offset HOF in the duplication portion of a 
nozzle unit, since the raster is formed using two nozzle units. 
[0047] If the horizontal-scanning stage MN about a view raster and the 
nozzle unit number NZU are determined by performing the above processing, 
it will once be memorized as the horizontal-scanning stage MN and the 
nozzle unit number NZU of a view raster (Step S208), and it will correct as 
follows about the raster corresponding to the duplication section of a nozzle 
unit. 

[0048] As preparation which corrects the duplication section, the unit offset 
UOF about a view raster is computed first (Step S210). They are the 
following values in the unit offset UOF. Although it is possible that every 
310 of 1240 rasters formed by one horizontal scanning are formed in four 
nozzle units as mentioned above, as shown in drawing 9 , from the upper 
part of each nozzle unit, ten rasters are intermingled with other nozzle units, 
and are formed. Then, it is necessary to know whether a view raster is 
equivalent to what position from the upper part of each nozzle unit. The 
value which shows whether it is equivalent to what position from the upper 
part of each nozzle unit is called unit offset UOF. UOF can be calculated by 
the following formula. 
UOF=HOF-int(HOF/310) xSlO ... (4) 

[0049] (4) If the unit offset UOF is searched for by the formula, this value 
will judge whether it is ten or less (Step S212). That is, since the raster from 
which the value of UOF becomes ten or more forms the raster in the 
independent nozzle unit, it is not necessary to correct the selected nozzle unit. 
However, since, as for ten or less raster, UOF forms the raster using two or 
more nozzle units, it is necessary to correct again the nozzle unit chosen 
previously. Then, at Step S212, the value of UOF has judged whether it is 
ten or less. 

[0050] Although the selected nozzle unit is corrected when the value of the 
unit offset UOF is judged to be ten or less, it judges before it whether the 
nozzle unit number NZU is No. 1 (Step S214). This is based on the following 
reason. As shown in drawing 9 , NZU is intermingled with the nozzle unit of 
NZU of No. 4 of the last horizontal scanning, and the nozzle unit of No. 1 
forms the raster. Therefore, since not only the selected nozzle unit but a 
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horizontal-scanning stage must be corrected when NZU is No. 1, it judges 
whether NZU is No. 1 first. Moreover, in Step S212, when the value of the 
unit offset UOF is judged to be larger than 10, the horizontal- scanning stage 
MN and the nozzle unit number NZU which were called for at Step S208 are 
adopted. 

[0051] Only the even-numbered dot which constitutes a view raster corrects 
correction of the selected nozzle unit. It is formed in the nozzle unit which 
had chosen the odd-numbered dot previously by carrying out like this, and 
the even-numbered dot will be formed in the corrected nozzle unit, and a dot 
is formed by turns in two nozzle units. 

[0052] When the nozzle number NZU is judged to be No. 1 at Step S214, it 
judges whether it is the even-numbered dot about all the dots that constitute 
a view raster (Step S216), and a nozzle unit number corrects a 
horizontal-scanning stage to No. 4 from No. 1 about the even-numbered dot 
at the horizontal- scanning stage in front of one (Step S218). It does not 
correct about the odd-numbered dot, but the value memorized at Step S208 
is adopted. 

[0053] Almost similarly about the case where there is not a nozzle number 
NZU at Step S214, it judges whether it is the even-numbered dot about all 
the dots that constitute a view raster (Step S220), and the nozzle unit 
number NZU is corrected to the number in firont of one about the 
even-numbered dot (Step S222). It does not correct about the odd-numbered 
dot, but the value memorized at Step S208 is adopted. 

[0054] After also ending correction in the nozzle unit duplication section as 
mentioned above, when it judges whether processing was ended about all 
rasters (Step S226) and the unsettled raster remains, a series of processings 
which return and follow Step S200 are performed. In this way, about all 
rasters, if a horizontal-scanning stage and a nozzle unit are determined, 
raster classification processing will be ended, it will return to the printing 
manipulation routine of drawing 6 , and image data will be outputted to each 
nozzle unit to the timing determined by raster classification processing. 
[0055] As explained using the flow chart of drawing 9 , the dot of two nozzle 
units is made intermingled in the duplication section of a nozzle unit, and an 
example of the picture which formed the raster and was printed is shown in 
drawing 10 (a). In addition, although a set head consists of four nozzle units 
and 320 nozzles are prepared in each nozzle unit in the color printer 20 of 
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this example, in the convenience expressed in space to drawing 10 , the set 
head shall be constituted by two nozzle units and the number of nozzles per 
nozzle unit and the length of the duplication portion of a nozzle unit are also 
expressing it as an actually more short thing. 

[0056] The same nozzle unit as having been shown in drawing 10 (a) is used, 
and when it arranges so that two nozzle units may not overlap mutually, and 
a set head is constituted, the printing picture acquired is shown in drawing 
10 (b). In drawing 10 (b), the knot portion of a nozzle unit can be recognized 
clearly. Thus, when two or more nozzle units are arranged and it constitutes 
a set head, and ink regurgitation properties differ a little between nozzle 
units, quality of image may deteriorate in a knot portion. On the other hand, 
in drawing 10 (a), the knot portion of a nozzle unit has stopped being able to 
be conspicuous easily. Therefore, since the knot portion of a nozzle unit is not 
conspicuous even if the ink regurgitation properties of an adjoining nozzle 
unit differ a little, aggravation of quality of image is avoidable. 
[0057] in the example shown in drawing 10 (a), the case where characteristic 
periods, such as a shade of a picture, are recognized by this portion, and 
quality of image deteriorates in the duplication portion of a nozzle unit since 
the dot formed in the same nozzle unit is perpendicularly located in a line 
cannot happen - coming out ■- there is nothing In such a case, as shown in 
drawing 11 (a), it is the duplication portion of a nozzle unit and the dot of two 
nozzle units may be formed in the shape of a checker. When forming two dots 
in checkers, the outline of raster distributed processing becomes the 
following. That is, although the even-numbered dot which constitutes the 
view raster is corrected in the flow chart shown in drawing 8 , if the 
even-numbered dot is corrected when the number of the unit offset UOF of a 
view raster is odd, and the odd-numbered dot is corrected when the number 
of UOF(s) is even, it is realizable by performing the almost same processing 
as drawing 8 . 

[0058] Moreover, although the dot of the same nozzle unit is not 
perpendicularly located in a line in the example shown in drawing 11 (a), two 
kinds of dots are formed by the fixed pattern. In order to avoid possibility 
that quality of image will deteriorate by this, in the processing which 
corrects the dot of the duphcation portion of a nozzle unit, it is also possible 
to choose the dot to correct at random by whether a random number is 
generated and the value of a random number becomes large firom a 
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predetermined threshold. In this way, the example which corrected the dot 
at random is shown in drawing 11 (b). If it does in this way so that it may be 
illustrated, aggravation of the quahty of image which it is not formed by the 
pattern with a fixed dot, therefore the formation pattern of a dot may 
produce in eye a fixed hatchet is avoidable. 

[0059] Moreover, if it is made to be shown in drawing 12 , it cannot be further 
conspicuous and the knot portion of a nozzle unit can be carried out. That is, 
in the duplication portion of a nozzle unit, the dot of two nozzle units is not 
generated uniformly and a formation rate is changed smoothly. Since the 
portion which the nozzle unit A and the nozzle unit B overlap is raster 4 duty, 
it is made to change through four steps of intermediate states in the example 
shown in drawing 12 to the field in which all dots are formed in the nozzle 
unit B from the field in which all dots are formed in the nozzle unit A. That is, 
about the raster which is in the edge of the nozzle unit B in the raster of the 
portion which two nozzle units overlap, 20% of dot is replaced by the dot of 
the nozzle unit B. About the 2nd raster, 40% of dot is replaced by the dot of 
the nozzle unit B from the edge of the nozzle unit B. About an edge to the 4th 
raster, 80% of dot is further replaced [ raster / 3rd ] for 60% of dot by the dot 
of the nozzle unit B firom the edge. In this way, the formation rate of the dot 
of a duplication portion is smoothly changed so that all dots may be exactly 
formed in the nozzle unit B by the 5th raster from an edge. Thus, in the 
duplication portion of a nozzle unit, if the formation rate of the dot of the 
nozzle unit is enlarged so that the distance to an edge becomes large, it 
cannot be further conspicuous and the knot of the nozzle unit in a 
duplication portion can be carried out. What is necessary is making it just 
make the dot to correct increase gradually according to the value of the unit 
offset UOF, although the even-numbered dot of a view raster is corrected in 
the flow chart shown in drawing 8 . 

[0060] As mentioned above, although various kinds of examples have been 
explained, this invention is not restricted to the example of all above, and 
can be carried out in various modes in the range which does not deviate from 
the summary. For example, you may supply and perform the software 
program (application program) which realizes an above-mentioned function 
to the main memory or external storage of a computer system through a 
communication line. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the outline block diagram of the printer of this example. 
[Drawing 2] It is explanatory drawing showing the composition of software. 
[Drawing 3] It is the outhne block diagram of the printer of this example. 
[Drawing 4l It is explanatory drawing showing the dot formation principle in 
the printer of this example. 

[Drawing 5] It is explanatory drawing showing signs that the set head used 
by the printer of this example arranges two or more nozzle units, and is 
constituted. 

[Drawing 6] It is the flow chart which shows the flow of the printing 
manipulation routine in this example. 

[Drawing 7] It is explanatory drawing showing the relation of the set head 
and raster which are used by the color printer of this example. 
[Drawing 8] It is the flow chart which shows the flow of the raster 
classification processing performed by the color printer of this example. 
[Drawing 9l It is explanatory drawing showing the view of the raster 
classification processing performed by the color printer of this example. 
[Drawing lOl It is the conceptual diagram showing an example of the picture 
which the color printer of this example prints using a set head. 
[Drawing ll] It is the conceptual diagram showing other modes in which the 
color printer of this example prints a picture using a set head. 
[Drawing 12] It is the conceptual diagram showing other examples to which 
the color printer of this example prints a picture using a set head. 
[Description of Notations] 
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•■ Position detection sensor 
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[00 2 1] mate, *:^i£0ij(o:;&7-:^y :^^2 0co 

J: 5 (c, ^-r y 5^ v^4 0 lc»lK$tvfc#fe«c?5y X/w:x 
h 5 1 ftv^b5 4^aztbLr-f >'iJroqtm*5j:t;5K 

>y h?^^S:tT5a«t> ::tO:3j^Yy :yi^4 0Sr^Yy:y 

50 jaj^o^-i5'3 5«cj:oxffl«OT«ap?&« 
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[0 0 2 2] K5 1<CV^L5 ^5 

[0 0 23J :xv^4 O^T/^x^'S 6c;5tt:^r^(C 

i^m.^f^y'-V3 2t. ^^V ^yi^4 0(r>mM.^m: 

[0 0 2 41 mmmpiis&^^^mmn. yvv'^s 

(O 0 2 5] $iJ^IsIES6 0(OF^|f|5(Ctt. nVf^L — ^8 
0 t(7>y'^'$f<D^K^9Ly> S:^5 PC-f i^iJ'— :7ai— -X 6 

4, ^ft^zlt^^— ^ 3 5^^-^- y 3 O^ibOx 
-i5^<o^»9^t>S:ff5i^ia«5iAai;^9J (PIO) 6 

5, *^^5/K5 l)fcV^U5 4*CKs' h(0;*-V-sh:7ft 
-i-Sr^^^^S^ib^'^^/^^T^e 7, ClttfcSrSiJWf ^CP 
U6 I'^r'— ^6<}«C|Blg-r2>RAM6 3*7&5gS:Jt 

tjir.^^mm 7 0 , ^mm 7 0 (omtf ^M-t^^y k 5 1 

l0026l CPU61f:i. ^'YVyi^^—^3 0{cm 

^i^TV^^ K:y hoi^^- • )t:7m^^m3^m{^xm»^< 

T. :yv?4 0co^jfelE^ffV^7te;65^. /X/U:a^ 

y h«CKIte)ixlfe:«-yX/U;6>fe><>'iJr}Sg$;ataii":5, * 

fc. CPU6 in^-YV yi^(r>W)^{cmm\^x. 

[0 0 2 7] ^-yV yi^AO\C}^m (K) ^l^^^i^m 
ir^^>^:fy-- hV :yi^4 2 ts yr> (C) • -^rif 

(M) -^a^n (Y) eo^ff'3fe<0>rv^$:lR«fii-;5 
^ Vi^^;??- h y -yi;^4 3 tidm^^tix\r^^, 
A/. K><:x^^#feo>f >'i5^<i:S:lliD^>^;«;-hy 5/ 
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ex. ^-feftco^^^y K5 iftV^bS 4(Ctt»$*V 

[0 0 2 8] 1214 (a) tt«"§-^:y K$r«^"r^ / X/W 
::^^y h(Dp^Umi&^^\^tlt!i^mXh^o ^^(O^-^ 
^y K5 l*V^L5 4S:«^•^^#/X/U:x-s/ h<Ctt 
10 3 2 O0ooy X/UN z;&5tft»t^ix-CV^T. ^fr/X/HC 

it^jivrv^s, trany^^PEtt. see 

<r>miif>cxK>m^mmjti^m^. mibx^m^cmn-wM 

flE?£:ei^-t-5w.t«cJ:»?. Bl4 (b) tr 
niy5gT-PE?55®Eo^/?a^F^;fc*lt»5SU. ^>-i5^alBS 
5 0(O-a!lilSra!?&^ii:^o w<^te*. ><>^m^5 0 
0#:|Stttr3:y'^^F-PE<0#5S«Ci5£:iS-C»«iL. reOiR 

20 «g^{c^a^-r5>f u^i p i:?tcoryX/UN z 

;6^bfS3lir*?tm^tl.^o ViJ^ I p;6ir^x>^3 6 

(cii«$*b:fcB3«iJffii«P«c?te;K^iil>ci:(cJ:0, 

[0 0 2 9] lasw:. ffiftO/X/U^^s' hl?#^(0« 

30 i7'5J:5J'l. ^-fe^O^^^S' Ktt4o(OyX/W:x;::5/ h 

:eiStoyX/ud^ M<oyX/u^n.:x h<Dm^(DyX/ut 
±^d^[^{cmm-^X^{cm^}^JtiXv>:bo ^/X/u 
^^5/h(ctt, 3 2 0<Ii(O/X/u;&^ 1 6 0fliTo2^ij(c: 

[0030] a 5 5 K 5 1 

/jrv> L 5 4 «:3r t 5^ 4 0 (Offik:^r6](c:teS;&5'f'ixT 
,&>bt(ciasbrv^s<D-e^r y y i^4 oo«si*[6](cffi 

S^55'fi^rv^5o ;&^-^y' 2 0 oSiJSPIhISS 6 0 

tt. ^Y.y 2/i^4o$r«6Siu?fc;^5e). cmfcyx/uiss 
[0 03 1] )^±(OXoti:^^-h'^o^rm^^^'r^:^ 

50 7-7^y i^t5'2 0Ji. ^-yy •y v^^-^3 0^SZib-f^ 
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:it\CX^X. ^feO^^^^y K5 1 ^i^V^U5 4 ^S3*J 

^ 3 5?^i2fi5-r^w<i:«cj:or. mmmp^mm^:^ 

f^lc^ib^-fr6o *'J{Bi[s]fiS6 0(O*Jffli(r>T. ^-r y :xv> 

[0 0 3 2] B. m^^m(7ymm 

>'t$^2 0«c:tt*&-t-^iilfife7'-;5'FNLW: 
T^fefife-r-5o new:. =i:^bfzi.— 8 0;65;{;7-7^y 

t5'2o(ciij{fex-t$'FNLS:ffl;bL-c, mm^mm-t^ 

PUS KT^^MIfeSr^^v^-CHm^n^o i^T. I^EKc^i^ 

[0 0 3 3] ^6(C^'f-J:^(C. 
t. CPU8 lJi«!ja6(C®«7^-:^SrA>3-r5^ 
P^SIOO) , C(O®{ftx-:^'W:0 2-eK§gu;fcJ:5«c 

T-fe«?. ®»$r«S^t-'5#®^acR • G • B^tU^n 
<7>fe«CoV^T. 0--2 5 5C0fii[<O2 5 6K?lfflS:#1-'57' 

10034] CPUSltt. miMiy''-'^ . 

froT. ;;?7 7-:^y Vi$?2 0;65fn^ijpxti/i;iij^7'-^F 

®{ft(0»{feSSr;«^7-:?'y >^ 2 0(758iiBiJ»«S«cS!« 
L (i^^Jg^^) . R • G • B$^ffiV^rcl;OP^fe^#.^cJ;^ 

(fe^m) . 2 5 6PfIS^^S]li«fe7^-t?S:K:y 

[0 0 3 5] [^xmiMi^m^i^T^^t. CPUS 
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[0 0 3 6] 7;^:5'4>S^31;55*^7"r5i:. 
lUflfex-^ ttT' y V'iJ' *«^fiJ^tiJtC®fife'7^- F N L i: 
LT. ;«7 7— :^y 2 oo-^ix^iX(0--5/ Klcai;^^? 

(;^xs^:^s 1 0 6) „ ;::<oBflfc7'-:?FNL«c!* 
or. ;^7^-7^y:/^2 0*5K:y hSrJgriti-<5rit:-eBi 

[0 0 3 7] C. yX/WAr::y h03Rf@|f|54^JC*3ltS 
10 K:y VWyJ^ 

07 (a) K^S^W<c«L^tJi§^iar*> 

:y hA^fcV>LD;&^b«^^i^rv^r. ^yX/W^^^/ h 

*c«:3 2 oflioyX/w^JKitfeixrv^-So SStJ^pyx 

/U3.c=:5, htt, «g«fi«c*>:5 1 oy XA'4^;5Sl:v^<c*3feS 
:^r63(ci:mbria^ij^tvrv^:5, cto,^ ^^^cC^-^-^y K 

5/ h A(0 3 2 o<@o/X/K7>9 t>n[^urv^sy X/U- 

tti o/x/ufcttJ^^^or; /x/u:3.ri-/ hA#aa55>r 

20 «3 1 0*^(D^^^S:fl?^b> yX/U^^yhAi:B 

.i: t^fiia95^i-r 1 0 V ^ ^j^^-rSo y X/w^ 
= 5/ hBJcov^rW:. M«8t?^=5^ hAtCi:Jcfi1SL 
rv^:5d^^. y X/Uj-^:y hBmJ4$5:$>rW:3 0 O:^^ 

4>r^tt3 0 0*4»(O7;2;-$rs;^ y Xa-^— 5^ hD^^SSB 

4>riil 0;*:5>(7>^;^i$^Sr5^^-t"So lEl 7 (a) (Ctt, 
A )fe V ^ L D r $ n -5 ^ ^ ^ ^ SV ^ (^{iSgll^ 

30 Sr«^W«c^L.rv^s, (§l+(;5«ci?w:, ^/Sc-r-sas^r 

0fli(;>yX/WiS:Wi"S4ocD/X/u^^:y hSr±fi!?cOJ: 

5(c@a^'Jur?^^urv^scor^ ^^--5/ Ktti 250 

[0 0 3 8] 117 (b) f^. ^-g^-ty K$ri'ij^^^-^?iC 
SiP^lll-e*>So Iil7 (b) 0:feftiJ«CW:i«|j^S$:?T5«Jt 

40 y^Vi/SrJSLr^t^W(c^^Lrv^s„ 

[003 9] K^^5feS-t-SK(C. y X/UA^ 

:/ hA/^v^LD;&5>ett^tt*?4r7;^t$'<^?i^^-rs®*e 

(b. •^ixP>®i$(or^ic:2o(OyX/U:3.c:i:y h;&5fiiaLr 

9:^^^maL't^^mti(>^m^^, Tau 

;^L7h«lSgW:ilElS(0^jfeS-CyX/W:x^:y hA(cJ:0 
9:^^/imf&^iv.^m^Xh^s TBlj irS^UifeM 

ttttllsIiO^jtSryX/UiX;::!^/ hB«Cj:>?7^^d5 
?g^^tiSMiScr^^5, TABU i:^;^LfciM 

JSlcttlIs3i(7)±3fe*r2o(0/X/i':i-5' hA<!:Bi:S: 

50 fflv^r7;^^d5jg^stts^«6r^)Sr t^^urv^ 
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So 

100401 l[Hl@(0^3^^^jc:/Xyu^r=.y h 

i-^o o*»9. m? (a) t?;^.UfcJ:5«C. K 

1 2 5 om(r>/ s^/u^m^iti^^^y ur«i|gi7 

ifeJJcoiiJifeatSSr^^i? 1 2 4 0*4>i: LTV^^o 

t? rDA2j ^Sia^UTV^^MWW:. 2 HI i <75^^3t^ 

10 0 4 11 *:*iSOT<0;&7-:/!; V^2 0«:. m^-- 
K$r. ^(Ojl^iCUr^;?;^ 1 2 4 O^^^-foiilj^S 

S7 (b) ic:i3%i~J:5«cyX/W3Lzrs' hA, B, c, D 

(or^-e2o(DyX/uj^c=^5/ hSr^v^r^;^^^?^^'^"^ 
*> J: 5 l 2 4 0*^«:S»^ urj^ 

Ko^^^lE(C'g^^pii:Ji;6?^. jS^Jit^^ ^ >^X^^ 
me(r>9:^^i^m^m Ux^/T's 1 0 4) ^J*. ®« 

[0 0 4 21 (1) ^;^^^^^31 : IglSfi. 

(r>^'7—rf^)\^9 2 ox^T^:?i^S^;^^^IS^S^7)^^fci^ 

mj^^ic\.X\^X. 1 iHl^^^^iSri-'Sfelc: i 2 4 0*o^ 
2 0t?fr5 7;^^^J'S^!&3®tcov^-t. 0 8*3j;ti51§l9Sr 
[00431 7;^iJ'i^S^llSrP*&-r'5^. Jua6tc*j»r 
^#-rS (^X:y^S 2 0 0) . ^J'S-i'L N <h f*. 

(0 0 4 41 »:v^-e. «@7;^i?S:MlsJ@<o^3feS-ej& 
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•rs (-^^xrxr^'s 2 0 2) p @9{c::^-t*J:9<c. ft^^ 
y Y\t\U(r>^^^%{C\ 2 4 0>^(7>7-X^^i^^-r6 

MN= i n t (LN/l 2 4 0) + 1 • • • (1) 

cc-e. int (A) tnK<r>wm^^mnir^^'U 

Otir^t. (1) ^(i:. 

MN= int O'l 0/1240) +1=0+1 = 1 

10 tti:^i)^^. 7;^^#-§-3 1 0cr)7;^^d:lIsli<o^3t 
^xm^&^ti^ 9:^^ Xh^:L t ii^^A^^o 
[ 0 0 4 5 1 r 5 1 s & 

ytmB^:^^^mf&ir:by:^/i^^^yh^^mi^^o t 

HOF = LN-1 2 40X (MN-1) • • • (2) 
^y V:^y'^y VnOF t\ts Ai^ii^^^t^^ Xr> 

20 br?i?;^jc-rsA>$r:^-rfi:-e*>So Ei9<c^-r^j-cf^, « 
S ^ ;^ t?' « 4 [Hi @ $ tiT V ^ s ^ . 

(2) ^t^^^ (LN-l 240X3) #S(07-?^^^ 

[004 %Y^y K^^-^-try hHOF;^^^*:^^^ -^t 
iSrS(c«i7;^^SrJg^i-SyX/VA^5/ hS-^NZU 
^^m-rs (;^7^:y:/s 2 0 6) , H 9 5 ic. 

K^«^-rS4.o(D/X/U^^:y hiCfi, HI* 
jdl)tCV^L4 0«#Al5olt^iir*Jf?. C10##;6VX 
/u^^o/ h#-^T**>5„ /X/U^.^S' h##NZUfi. 
30 »:^^^v^-c^mi■So 

NZU= i n t (HOF/3 1 O) + 1 • • • (3) 

^^^^-^^y Kf^/X/u^^:y h#-^ 1 JfeV^ U 4 O 4 
o<DyXyw^^!x hxmm^i^^X^i^^i}^h^ ^^^^y K 
1 m(r>^^^X^fSL^^ 1 2 4 0 *4><o ^ :k^^4^ 
4>Lr. ^^ISKOS 1 0:^^(;>^:^^?'S^^tt^i^O/X 

A/. yX/U^^:x hOS[?S*(5tJ>-efi 2o<DyX/U'^ci-/ 

h HO F (D^t^(by X/W^^ :y h $:3M#^-rS :i i: tt-T? t 

[0 0 4 71 JtSl±(Oto3lS:fT5Ci<!:(c:J:o-C. 

*5J:U^/X/w^=i:y h«4NZUt Lr-S.|BtSU 

X :x^S 2 0 8 ) \ / X/U:x^^^ h (Dm^mcMlS^^ 
[0 0 4 8rfi«S?B(O»jESrff52JSf«i:Lr. ^fei* . it 
S (;^7'.y>^S 2 1 0) , h:ty'\ry hUOF t 
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14 



-CJi^^^n^ 1 2 4 0*(O^^:5^«3 1 0*-fo. 4o 

UOF=HOF-int (HOF/310) X310 



(4) 



[0 0 4 9] (4) 5S{C^«9:=^^y h;*-:7-tr:y hUOF 
5':^S 2 1 2) „ 0*lj, UOF(0®;6« 1 OW±i*^ 

Ud^U. UOF*« 1 0JeiTO7;5^i5'W:ia©:<^/X/u^=: 

Ty-^SZl 2-ett. UOFcDfli^U OJ[5JLTj6^36*^*J 
[0 0 5 0] ^^:y h:tyir^y hUO F (Dfitidn OijXT 

h^i)>^^>^^mi^x^< (;^xy7"s 2 1 4) p m 20 

y X/U:ic=: 5/ h W:^(sI<;>*3feSON Z U 4 X/W:^ 
1 #cO«^W:. Ufc/ X/W^cri y h tdl-fXtJt < ^ 

x^:/s 2 1 2tciov^r. y huoFto 
0 J:»9:*c#v>i:H^JWr$tt}fc»^d:. ;»i7^5/>^S2 
0 8 -e^^C)^i^/c^jfeS^S«MN*5J:t;!y X/i-^— :y h 
#-§-NZU$r$&ffii-^, 30 
10 0 5 11 3g«U7tyX/P^^5/ hOf#:Et^. 

^Z.tX. •«^m#gC7:>K:x ht^$fe{Cal#^ Lrv^fc£yX/U 
:x^5, hXMfilt^ti. «^#g<OK:y h{^{|?:iEU;/t:yX 

[0 0 5 2l ;^x:y:/S 2 1 4-^yX/U#^NZU;6? 1 

T^s 2 1 6) \ «^#go K^/ h{c:ov^-c^^±jfeaEB#^ 40 
1 offlo^jfe2E^«(c, y X/u^^ 5/ h#-^W: 1 

(0 0 5 31 ^T^y:fS 2 1 4 "Cy X/U#-^N Z U;55 1 

»rL (>^xyVS 2 2 0) . K>;/ htcov^r 

y X/UJL^ y h#-^N Z U 1 o|tiO#-^«c:{tni"5 
(;^>y7^S 2 2 2) o K^^ h^CoV^r«:^l^ 50 



(o 0 5 4] y.±(7DJ:5<c:L-C. yX/i-j^-^/hj 

TL^A^ifp^i^^^JJWL (J?«iT:y:^S 2 2 6) . *M3® 
O7;^:?d^^o-cv>-5*&'g^t^. >^xy:^S2 0 0«cMo 

^5^lEB#^i:yX/w^c:^>y h$:^3gU7hib. 

[0 0 5 5] lll9C0:7n— ^S:fflV^TIftl^LfcJ: 
5tc, yX/w^ci:x hol[^aa$•T?2o^oyXy^^^:y h 

(O-OTSriaiO (a) (c^-To f^. *glifS0»Jt7>;;?7 7— 
y:/^2 0T*f^. K(^4o<DyX/U^— 5/ ht' 

^-y X/U3.:=.:y h(cW:3 2 Offlcoy X/WpJ^K 
it&ixrv^s^&K *ft®(c^at-^fl5'&;6^^lli 0-eti. 

^-a^-^.^/ Kt^ 2 0(7)yX/W:i^5/ h-C«l^$ixXV^^t> 

<o t y X/w^^ 5^ h hfc <oy X/uft-^y X/u^n 

[0 05 6] ^10 (a) {C^\^iii(Dt\^Cy:^/i^^^ 
ryhtriS^mi^. 2-o<Dy X/i^zi.^y ht)^m^{cM^t't^ 

^msmiMLt:^l0 (b) (c^o 010 (b) xn. 

yx;v=u==.^y vo:>^nmn^'^mm^wm:r^z.bi^x 

-g--^^/ K^r^^i-^^-a^. -ri^^ntai#'l435VX/u^= 
s:i<t;65*>^„ r4x(c:^Lr. ^10 (a) -efiyX/i- 
T . (Wfi-r 2> y x/i- 5/ h o-r >^ oi:aii|#'i^;i5^^a 

[0057] SlO (a) \Z,7r^V^\X\X^ yX/W^cr.^/ 
hofiiaa^-e. |^cyX/u^^:y hr*?l^^^ix^ Yy 

^m^fmni^'^mi^fy^x. mm-wfc\.x\.%^m^ 

11 (a) (c^rj:5tc. yX/u^^y 

-e. 2 0(0 y x/wa-ri yV(r>YyY -k^^mmm^i^iSL 
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(0 0 5 81 011 (a) «C^Ufc«-eW:. 

:y^McVi/Vt:iiSjEl.1tmt:mil (b) (^i^fo S 
[00591 012 (c^if-J; 5 ic-f ixrf . / X/u 

5' h^r/X/W'jt.c::^' hBO Kry ht?S^16x.2^o /X/U 
^=.:y hBOli^gi5;6^^ 2#gO^';^:?(CoV^Tfi. 4 0 
%C0 h^ryX/W-^cn^/ hBfOKs/ 
«B§15*^^>3#@(;>7;^^^CoV^rW:6 0%OK:y h^. 

Sr, /X/W^r^>;/ hBtO K:y ^•T»®^mx.TV^<„ :i 3 
[0 0 6 01 *ao5liSfi?»J(CoV>T|ft|^UT#lfc 
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[mil :*:|IJSOT^9i«iJaSS(/)«B&«^IiI-C*>So 
[021 ht^air(D«ld^S:^-rKW0T?ir>^^o 

[031 ^mmm<r> -r^^i^^ <nWi^mfsmt^^^. 

10 [0 41 *:^JS0»J(O7"y :^^lc^bMt'6 K5/ hJg^IR^SS: 

^-rKM0'C*>5o 
[051 *:||}6W(0:/*l;>^$'t?fflv^fei^S«#--5/ 

:^i-|ftM0-efe2>, 
(0 61 *||JS«^J«C43ltSa3«lM3lA'-'f-:^(OffltnS:i3^ 

[0 71 ^mmm(o:^y-'f')iy'?xmm^ix^^^^ 

[081 *:|I^S0^J^D;^;7"-:^y>'^•C^T^:?^^S7;^^5'^ 
[0 91 *^lS«(75;^;7-7^y >'t5'-e^T*3;*tS7;^t^'4> 

mvmfnnx,-^ srij^i- k w 0 -x?*) 

(0111 3jc^JS«?ii(7>;<77->^y K^^ 
V ^r $r ai«iJ-t-5fttlco^«$:^-r«;t:0-Cfe S, 

[0121 ^^iSWtT^;^?;^-^^^ KSrffl 
v^r®«S:Bl«lJ-t-SfHl<O-«tJS:^i-.«E^t:0■efeS. 

[^^CO^I^I 

30 2 0 -j^y^— V':^ 
2 l -:5&7— -:^'^^r:^ 

2 4 - *^7^i>. 

2 6 - «/>— K7^>r-?^:^^ 

3 1 "•Sitb-</^ h 

3 2 -y— y 

3 3--^Sbtt • 

3 4:-^a:S1^a:lir>1^ 

3 5-)^3^*?/t~:5? 
40 3 6 ":/7X>' 

4 O - ^¥-^y 

4 2, 4 3 •-Y V^;«7— h y i/i^ 

5 0 r^^ilK 

5 l-'S 4-*^5^ K 

6 0-*J®lHlBS 
6 1 •CPU 

6 3 "RAM 

6 4 -PC-Y ^iS' — ;^ 
6 7• •^^&/^y7r 
*50 6 9-i>iam;t»« 
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17. 



7 0- 

8 0"'=i>\:^=i. — ^ 
8 1-CPU 

8 2 - ROM 
8 3 -RAM 

8 8 -S I O 

9 0 ••bfx:*-K7></< 
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